9 



IN THE UNITED STATES 
PATENT AND TRADEMARK OFFICE 

PATENT APPLICATION 



Applicants: Simon P. VALENTINE , Christopher R. LINZELL, 
Lee A. WALKER, Russell K. BULMER 

Case: 3Com-82 (3074US) 

Serial No. : Filed: 
Group Art Unit: 
Examiner : 

Title: DISCOVERY OF PHONES ON A NETWORK, SUCH AS A LAN 

Commissioner for Patents 
BOX PATENT APPLICATION 

Washington, D. C. 20231 

SIR: 

SUBMISSION OF PRIORITY DOCUMENT 

In connection with the above-captioned 
application, applicants enclose the following priority 
document to support their claim to priority: 

UNITED KINGDOM - Appl . No. 0008671.0, filed 
April 7, 2000. 

Respectfully submitted, 



September 14, 2000 




Peter L. Michaelson, Attorney 
Reg. No. 30,090 
Customer No. 007265 
(732) 530-6671 



-1- 



/ 



• 



MICHAELSON & WALLACE 
Counselors at Law 
Parkway 109 Office Center 
328 Newman Springs Road 
P.O. Box 8489 

Red Bank, New Jersey 07701 



"Express Mail" mailing label number: EL632363714US 
Date of deposit: September 15, 2000 

I hereby certify that this paper or fee is being 
deposited with the United States Postal Service "Express 
Mail Post Office to Addressee" service under 37 CFR 1.10 on 
the date indicated above and is addressed to the 
Commissioner for Patents, Box Patent Application, 
Washington, D.C. 20231. 



Signature of person making certification 



★★★EXPRESS MAIL CERTIFICATION*** 




Peter L. Michaelson 



Name of person making certification 



(3COM82PRDOC/4 4 :ca) 



-2- 



% Office 



■JZ 




INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



o 

H 



W 
U 



ie undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
le Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
iptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
linally filed in connection with the patent application identified therein. 



ordance with the Patents (Companies Re-registration). Rules 1982, if a company named 
certificate and any accompanying documents has re-registered under the Companies Act 
ith the same name as that with which it was registered immediately before re- 
tion save for the substitution as, or inclusion as, the last part of the name of the words 
limited company" or their equivalents in Welsh, references to the name of the company 
rtificate and any accompanying documents shall be treated as references to the name 
ch it is so re-registered. 



nee with the rules, the words "public limited company" may be replaced by p. I.e., 
or PLC. 



on under the Companies Act does not constitute a new legal entity but merely 
ompany to certain additional company law rules. 



Signed jJEO^UjS, 
Dated 16 May 2000 



CERTIFIED COPY OF 

PPIfiDllVnfirilMEMT 



Patents Form J/77 



\ mt» Act 1977 



Fat§!t 



Office 



1 J # 




Request for grant of a patent" 1 ^ ---u 

(See the notes oa the back of this Bottbl T&a cmn also get *n 
explanat ory leaflet from the Patent Qfficr ^jjefrjiog ^ pi ^ ^ 



10APROO £528278-1? D00Q16 il 

-P0i/77o'ro;oa 1 ooo867n i o 



The Patent Office 



CUi form) 



Cardiff Road 
Newport 
South Wales 
NP9IRH 



1. Your reference 



HRW/sb/3Com3074GB 



2. Patent application number 

(The Patent Office will fin in this part) 



0008671 .0 



0 7 APR 2000 



3. Full name, address and postcode of the or of 3Com Corporation 

each applicant (underline all surnames) 5400 Bayfront Plaze M/S 1308 

Santa Clara 

California CA95052 USA 



Patents ADP number (if you know it) -J &S*G §00 ( 

If the applicant is a corporate body, give the , 
country/state of its incorporation i/eiaware, uaft 



4. Title of the invention 



Discovery of Phones on a Network, such as a LAN 



5. 


Name of your agent (if you have one) 


BROOKES & MARTIN 




'Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including the postcode) 


HIGH HOLBORN HOUSE 
52-54 HIGH HOLBORN 
LONDON 
WC1V6SE J 




Patents ADP number (if you know itf 


471001 * 


6. 


If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or of each of these 
earlier applications and (if you know it) the or 
each application number 


Country Priority application number Date of filing 

(if you know it) (day /month /year) 


7. 


If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
the earlier application 


Number of earlier application Date of filing 

(day / month /year) 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
this request? (Answer 'Yes' if 

a) any applicant named in part 3 is not an inventor, or 

b) there & an inventor who is not named as an 



applicant or 
c) any named applicant is a corporate body. 
See note (d)) 



Patents Form 1/77 



Patents Form 1/77 

Enter the number of sheets for any of the 
^ * following items you are filing with this form. 
W) Do not count copies of the same document 

Continuation sheets of this form 0 
Description 1 1 

Claim (s) 4 
Abstract 0 




Drawing <y 4 

10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 
Translations of priority documents 



Statement of inventorship 
to grant of a patent (Patents Ft 




Request for preliminary examinatjdn 
and search (Patents Form 9/77) 

Request for substantive examination 1 / 
(Patents Form 10/77) ^ 



Any other documents 
(please specify) 




11. 



I/We request tlje 
Signature 



of a patent on the basis of this application. 



Date 

6 April 2000 



12. Name and daytime telephone number of 
person to contact in the United Kingdom 



Hugh R Wright 



01892 510600 



Warning ' ,f 

After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without Gist getting 
written permission from the Patent Office unless an application has been filed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 5OO505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write "see continuation sheet" in the relevant part(s). Any continuation sheet should be 
attached to this form. * 

d) If you ha ve answered 'Yes * Patents Form 7/77 will need to be filed. 

e) Once you ha ve filled in the form you must remember to sign and date it 
0 For details of the lee and ways to pay please contact the Patent Office. 



Patents Form 1/77 



Patents Form 7/77 

boss Art 1977 ■ ~ -.-j 

j (Hide 15) ' H 

X^;.,- .... - 

Statement of inventorship and of 
right to grant of a patent 



Office 



The Patent Office 

Cardiff Road 
Newport 
South Wales 

1RH 



1 . Your reference 



HR W/sb/3Com3074G B 



2. Patent application number 

(tf you know it) 



0008671 .0 



0 7 APR 2000 



3. Full name of the or of each applicant 


3Com Corporation 


4. Title of the invention 


Discovery of Phones on a Network, such as a LAN 



5. State how the applicant derived the right . _ , c . . t , , . 

r . : , w ' , . t . By virtue of the employment of the inventors and their 

from the inventor to be granted a patent J t v J 

employment contract 



6. How many, if any, additional Patents Forms 
7/77 are attached to this form? 

(see note (c)) 



one 



7. 



I/We believe that the perapn/y named over the page (and on 
any extra copies of this fonp) jp/are the inventor (s) of the invention 





which the aboW 


pate 


u application relates to. 




Signature W 


{I 


H l 1 h/ Date 
l/\Jy[y\ 6 April 2000 


8. Name and daytime telephone number of 
person to contact in the United Kingdom 


Hugh R Wright 




01892 510600 



Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there are more than three inventors, please write the names and addresses of the other inventors on the back of 
another Patents Form 7/77 and attach it to this form. 

d) When an application does not declare any priority, or declares priority from an earlier UK application, you must 
provide enough copies of this form so that the Patent Office can send one to each inventor who is not an 
applicant 

e) Once you ha ve filled in the form you must remember to sign and date it 



Patents Form 7/77 



Patents Form 7/77 



Mr' 



Enter the full names, addresses and postcodes of the 
inventors in the boxes and underline the surnames 



Simon Peter VALENTINE 



55 The Horseshoe 
Hemel Hempstead 
Hertfordshire 
HP3 8QS 
United Kingdom 



Patents ADP number (if you know it): 3 )lM /CD / 



Christopher Rober t LINZELL 

1 Sandfield Road 

St Albans 

Hertfordshire 

AL1 4J2 

United Kingdom 



Patents ADP number (if you know it): -j g 7 33 ? 3 } 



Reminder 

Have you signed the form? 



Lee Anthony WALKER 

126 Estcourt Road 

Watford 

Hertfordshire 

WD1 2PZ 

United Kingdom 



Patents ADP number (if you know it): ~Jty ^ / y ^5 00 2. 



Patents Form 7/77 



Patents Form 7/77 



# 



Enter the full names, addresses and postcodes of the 
inventors in the boxes and underline the surnames 



Russell Kennett BULMER 

12 The Farthings 

Boxmoor 

Heme I Hempstead 

Hertfordshire 

HP1 IXD 

United Kingdom 



Patents ADP number (if you know u): 



Patents ADP number (if you know n): 



Reminder 

Have you signed th« form? 




Patents Form 7/77 



V 



.flu 



3074GB 




DISCOVERY OF PHONES ON A NETWORK, SUCH AS A LAN 

BACKGROUND OF THE INVENTION 

5 The present invention relates to the discovery of devices such as Ethernet phones on a 

network such as a LAN (Local Area Network) or other network. 



The present invention relates to the process of discovery of the devices on a network, 
that is a network of electronic devices comprising, for example, workstations, 
10 personal computers, servers, hubs, routers, bridges, switches, (hereinafter referred to 

as devices of the network), and links between these devices which may be in the form 
of physical cable or wireless links. The network may be a local area network (LAN), 
such as an Ethernet network, wide area network (WAN) or other types, including 
wireless networks, and may operate in accordance with any desired protocol. 

15 

Computers and other devices connected to a network may be managed or unmanaged 
devices. A managed device has processing capability which enables it to monitor data 
traffic sent from, received at, and passing through the ports of the device. Monitored 
data associated with the ports of the network device is stored in memory on the 
20 network device. For example, data relating to the origin of a data packet which is 
received at a port is stored along with the identity of the relevant port. 

After such a network has been installed, it is desirable for the person appointed 
network manager to be able to understand the technical operation of the network. 
25 In known network management systems, the manner in which the relevant data is 

retrieved from the managed devices, compiled and displayed ("discovered") has been 
problematic in several respects. One problem is that the data does not provide 
information about unmanaged devices. 

30 The topology of the network may be deduced by operation of the network manager's 

computer by the process of discovery in which each of the devices of the network are 
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interrogated to thereby produce on a network manager's workstation details of the 
network and its operation, preferably in the form of a network map which may be 
displayed on a visual display unit showing the devices and links between the devices. 
At its simplest, and where the device is a "managed" device, this information is 
usually provided by interrogation using a known protocol, such as, but not limited to, 
the SNMP (Simple Network Management Protocol), of the so-called 'agent' of each 
device which stores the device's unique MAC address, the type of device and the 
MAC addresses embedded in the data passing into a particular port which thereby 
gives the MAC addresses of the origin of the data and hence the MAC address of the 
devices which are connected to the ports directly or indirectly. 

It has recently been proposed to include so called Ethernet telephones in networks 
(particularly LANs), in addition to the usual workstations, routers and switches. 
These Ethernet telephones (which may be controlled by a telephone controller, 
usually a network call processor (NCP)) allow one to use the existing wiring or other 
network medium to implement a telephone system. This is particularly useful in a 
business environment where a single set of cables or other medium may be provided 
to connect both the computer network and the telephone network. 

It is clearly desirable that the network manager of the computer network should be 
able to similarly view the availability and placement (i.e. the topology) of phones on 
this same network 



A particular difficulty in meeting this objective is that Ethernet phones may not be 
managed, that is they do not carry an agent as described above. Thus a typical 
discovery process will not be able to obtain sufficient information about the 
telephones for details of them to be available to the network manager. At best, they 
will appear as "generic" devices which have only a MAC address associated with 
them. 
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Furthermore, in a typical arrangement of Ethernet phones, a user's PC (personal 
computer) will be connected through the Ethernet phone to the same port of the 
network device. Typical discovery processes would simply see two MAC addresses 
on the same port of the network device, which it would know is impossible, and hence 
will either (a) highlight the error, or (b) just display them both connected to the port 
(which is incorrect), or (c) display some item such as a cloud between the port and the 
phone/PC. 



SUMMARY OF THE INVENTION 

The present inventions provides a method of discovery of devices on a network, 
which network comprises a plurality of devices, at least some of which are managed, 
at least one unmanaged phone and telephone controller, said method comprising 
establishing an address for the managed devices, the telephone controller and the or 
each said phone, establishing the type of each managed device in the network, 
determining which of the remaining devices are .phones by accessing the relevant 
information in the discovered telephone controller by establishing correspondence 
between the or each said phone and its address, and using this information to provide 
a display of the topology of the network including the or each phone. 

> 

The present invention also provides a computer program on a computer readable 
medium or embodied in a carrier wave for use in discovery of devices on a network, 
which network comprises a plurality of devices, at least some of which are managed, 
at least one unmanaged phone, and a telephone controller, said computer program 
comprising: 

program step for establishing an address for the or each managed device; 
program step for establishing an address for the telephone controller; 
program step for establishing an address for the or each phone; 
program step for establishing the type of each managed device; 
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program step for determining which of the remaining devices are phones by 
accessing the relevant information in the discovered telephone controller and 
establishing correspondence between the or each said phone and its address; and 

program step for using this information to provide a display of the topology of 
the network including the or each phone. 



Furthermore the present invention may also provide a computer program on a 
computer readable medium or embodied in a carrier wave for use in discovery of 
devices on a network, which network comprises a plurality of devices, at least one of 
which is managed, at least one unmanaged phone, and a telephone controller, said 
computer program comprising: 

a program step to discover the network, including the managed devices, the 
telephone controller and to establish the MAC addresses of unmanaged phones; 

a program step to obtain information from the telephone controller containing an 
association of MAC address(es) to the or each phone (e.g. by loading a WEB page 
from the telephone controller and including a program step to parse the WEB page to 
establish correspondence between particular phones and their MAC addresses) 

a program step to find ports of devices with MAC address of phones; 

a program step to determine, in respect of a port on which a MAC address of a 
phone is present, if there is only a single MAC address; 

if yes, a program step to display a phone icon and relevant details connected 
directly to the port; 

if no, a program step to determine if there are two MAC addresses and if one 
is a phone; 

if yes, a program step to provide a display of a device with the second MAC 
address connected to the network via an icon of the phone; 

If no, a program step to display an unmanaged aggregator display cloud. 



According to other aspects the invention provides a computer network comprising a 
plurality of devices, at least some of which are managed, at least one unmanaged 
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phone and telephone controller, including means for establishing an address for the 
managed devices, the telephone controller and the or each said phone, means for 
establishing the type of each managed device in the network, means for determining 
which of the remaining devices are phones by accessing the telephone controller and 
5 by establishing correspondence between the or each said phone and its address, and 

means for using this information to provide a display of the topology of the network 
including the or each phone. 



1 0 BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the invention will now be described by way of example 
only and with reference to the accompanying drawings in which: - 

15 Figure 1 is a diagrammatic view of a network incorporating a preferred embodiment 

of the invention; 

Figures 2, 3 A, 3B, 4 A, 4B, show aspects of the view of part of the network to be 
described; and 

20 

Figure 5 is a flow chart of the method of discovery of the Ethernet phones on the 
-»- 

network. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 

Referring to Figure 1 there is shown a physical network 10 comprising a plurality of 
devices in the form of a network supervisor's workstation or computer 11, other 
workstations 12B - E, hubs 13 A, 13B, switch 14, Ethernet phones 15A-C, phone 
15A being directly connected to hub 13 A, and phone 15B, 15C being connected 
30 between hub 13B and workstation 12E and between hub 13 A and workstation 12A 

respectively and a network call processor (NCP) 20 which operates the telephones 1 5 
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over the network. The network is a simple network and is set out for purposes of 
illustration only. Other configurations and arrangements, may be used. 

The devices are connected together by means of links 16A - H which may be hard 
wired and utilise any desired protocol, and link 16F which is a wireless link. 

The network supervisor's workstation includes, in addition to a visual display unit 18, 
a central processing unit or signal processor 19, a selector which may be in the form 
of a mouse 22, a program store 21 which may comprise, for example, a CD drive, a 
floppy disk drive or a zip drive, and a memory 17 for storing a program which may 
have been loaded from the program store 21 or downloaded for example via Internet 
from a website. 

To discover the network, using a protocol such as SNMP, the network supervisor's 
computer 1 1 interrogates each device and analyse the network, and stores in the 
memory 17 the information relating to the devices within the network and the links 
between the devices. In essence, many devices include a so-called agent which stores 
information about the device such as its unique MAC number, its Sys Object ID 
(which identifies what the device is, what model type it is, how many ports it has and 
how they are connected), and the MAC address of the origin of the data which at least 
some 'of the ports have received and hence to which they are directly or indirectly 
connected. The computer 1 1 interrogates the agents of each device to obtain the said 
information. 

In a preferred arrangement, the computer 1 1 may, on command from the selector 22, 
25 process signals from the memory 17 by the signal processor 19 and provide on the 

visual display unit 18 a network map showing each of the devices and the links 
therebetween. In the examples shown, the network is simple but of course in many 
instances the network will be considerably more complex and it may be necessary to 
arrange that the visual display unit 18 only shows a simplified version or only part of 
30 the network at any one time. 
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As mentioned above, however, whilst the network call processor 20 may support (ie 
communicate using) a protocol such as the SNMP protocol and hence will be 
discovered and placed by the computer 1 1 in its correct location on the network map, 
the Ethernet phones do not support the SNMP protocol. Thus discovering the 
5 network using SNMP (or indeed any other related protocol) will mean that the 

Ethernet phones will appear as unmanaged generic devices, in other words, the SNMP 
protocol will not allow for proper discovery of those phones. However although it 
does not know anything about these generic devices, in the case of Ethernet phones, 
it does establish their MAC address. The inventors of this invention have discovered 
10 that the identity and details of the Ethernet phones 19 can be deduced by using a 

different system to the rest of the network. 

The NCP 20 is a processor which operates the telephones 15 and provides similar 
services provided by a PBX telephone exchange in, for example, an office network. 
15 The NCP 20 includes a memory which contains information (which may be in the 

form of a custom WEB page) containing a list of the telephones connected to the 
network, the MAC address of each telephone, the name of the person whose 
telephone it is, the extension number, etc. Thus, the NCP includes a telephone 
directory which includes the MAC addresses of each phone. 

20 

In order to discover the topology of the Ethernet phones in the network the network 
supervisor's computer 11 starts by using the steps set out in Figure 5 to determine 
which MAC addresses belong to which phones (i.e. connects together the MAC 
addresses of each phone with the information stored on the telephone controller). For 

25 example, the WEB page in the telephone controller might typically be arranged so 

that there is provided a list, the first piece of information on each line being the phone 
number, the second person using the phone, and the third MAC address. The 
computer parses through the list and each time it comes to a MAC address (which it 
recognises from the layout), it then takes the previous two pieces of information for 

30 later use. 
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The initial step is to discover the network as described above and during that 
discovery process using SNMP it discovers the NCP 20. On discovering that there is 
an NCP, the computer 1 1 loads the WEB page from the NCP 20 which contains the 
list of phones etc. The computer 1 1 then uses HTML to parse (that is, search) the 
WEB page to extract the MAC address of each phone and the other information 
associated with each phone. 

In the SNMP discovery process, as part of that process, the MAC addresses of 
components to which each port of each device is connected have been discovered and 
this then enables one to put together each telephone MAC address (which, as set out 
above, have been discovered) and the ports to which it is connected. Thus the 
discovery process determines where the MAC addresses of each phone have been 
seen on the network. 



Devices with those MAC addresses are marked as being phones and are thus 
displayed on the network map as telephones and other information such as the name 
of the person whose phone it is, the extension number, etc may be associated with the 
phone icon on the network map. 

However, there are other difficulties. There are at least two possibilities of the way in 
which the phone is connected to the network. As illustrated in Figure 2 the Ethernet 
phones may be directly connected to a port of a managed device by a unique line and 
thus the process thus far described will produce a network map such as shown in 
Figure 2 with sufficient information. 



On the other hand, Ethernet phones generally have an input port and an output port 
and could be connected between a managed device and a PC. Thus in that case it will 
appear to the computer 1 1 during the discovery process that two or more devices are 
connected to a single port of a managed device and it can thus be concluded that the 
basic arrangement is as set out in Figure 4A, that is between the managed device and 
the PC. 
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Referring to Figure 3 A, if two or more devices are connected to a managed device 
port via an unmanaged device then 2 or more MAC addresses will have been learnt on 
the managed device port and the rest of the topology algorithm will have been unable 
to locate where these MACs are connected to a single unique port. When this happens 
the topology algorithm assumes these devices, identified by their MAC addresses, are 
connected via an unmanaged device that the application is unable to discover and 
resolve. This ambiguity is represented with the two devices being connected via a 
cloud to the managed device port, (see figure 3B) 



With the Ethernet telephones it is possible to connect a desktop device such as a PC to 
the network via the Ethernet phone (see figure 4A), so that the phone acts as an 
aggregator or single port hub. This has the advantage of not increasing the number of 
network connections required to deploy Ethernet Phones. However to keep the cost 

1 5 down phones are unmanaged devices. Hence Ethernet phones and devices connected 

in this piggy back manner will result in two MAC addresses being seen on the same 
port of the managed device, and will subsequently be resolved by the topology 
algorithm as being connected via an unresolved unmanaged aggregating device and 
hence will be displayed on the map connected to the managed device port via a cloud 

20 (See figure 4B) 

During the discovery process one discovers the MAC addresses of the Ethernet 
phones on the network by interrogating the Network Call Processor (NCP) . If there 
are 2 MACs learnt on a single port and one of them is the MAC address of a Ethernet 
25 phone, and the other is the MAC address of a non-phone device (e.g. a personal 

computer) then it is assumed that, the device uniquely identified by the other MAC is 
connected to the network via the phone and hence one can eliminate the cloud from 
the topology and map. (See figure 4 A) The result is an accurate representation of the 
topology with respect to how the phones are connected to the LAN. 

30 
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We have described how the network may be supervised. The preferred method of the 
invention is carried out under the control of the network supervisor's workstation or 
computer and in particular by means of a program controlling the processor apparatus 
of that computer or elsewhere in the system. 

The program for controlling the operation of the invention may be provided on a 
computer readable medium, such as a CD, or a floppy disk, or a zip drive disk 
carrying the program or their equivalent, or may be provided on a computer or 
computer memory carrying the website of, for example, the supplier of the network 
products. The program may be downloaded from whichever appropriate source and 
used to control the processor to carry out the steps of the invention as described. 



The program may include :- 



a program step (which may use a known protocol such as SNMP) to discover the 

network, including the managed devices, the NCP and to establish MAC addresses of 

unmanaged phones (Figure 5, step 101); 

a program step to change from SNMP to HTTP; 

a program step to load a WEB page from the telephone controller; 

a program step to parse the WEB page of the telephone controller to establish 
correspondence between particular Ethernet phones and MAC addresses (Figure 5, 
step 102); 

a program step to find ports with MAC address of phones (Figure 5, step 103); 

a program step to determine, in respect of port on which phone MAC address present, 

is there only single MAC address? (Step 104); 

If yes, a program step display phone icon and relevant details connected directly to 
the port (Step 105); 

If no, a program step to determine if there are two MAC addresses and only one is a 
phone? (Step 106); 
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If yes, a program step to provide icon of device with second MAC address connected 
to network via the phone (Step 107); 

If no, a program step to display unmanaged aggregator display cloud (ie the situation 
cannot be resolved) (Step 108) 

5 

The invention is not restricted to the details of the foregoing example. For example, 
we have referred to HTML, MAC, SNMP and WEB but these are described as 
examples. Alternative protocols and arrangements will be apparent. 

10 
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CLAIMS 

1. A method of discovery of devices on a network, which network comprises a 
plurality of devices, at least some of which are managed, at least one unmanaged 
phone and a telephone controller, said method comprising establishing an address for 
the managed devices, the telephone controller and the or each said phone, establishing 
the type of each managed device in the network, determining which of the remaining 
devices are phones by accessing the relevant information in the discovered telephone 
controller by establishing correspondence between the or each said phone and its 
address, and using this information to provide a display of the topology of the 
network including the or each phone. 

2. A method as claimed in claim 1 in which the telephone controller is accessed 
to obtain information stored in a memory of the telephone controller. 

3. A method as claimed in claims 1 to 2 in which said addresses comprise MAC 
addresses. 

4. A method as claimed in any of claims 1 to 3 including the further step of 
discovering and displaying the topology of an arrangement wherein a single port of a 
managed device is connected to a phone and a further non-phone device. 

5. A method as claimed in any of claims 1 to 4 including converting information 
relating to the devices, the telephone controller and the phones into a visual display on 
a visual display apparatus representing the physical relationship between the devices, 
for telephone controller and the phones 

6. A computer program on a computer readable medium loadable into a digital 
computer or embodied in a carrier wave, said computer program comprising software 
for performing the method of any of claims 1 to 5. 
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7. A computer program on a computer readable medium or embodied in a carrier 
wave for use in discovery of devices on a network, which network comprises a 
plurality of devices, at least some of which are managed, at least one unmanaged 
phone, and a telephone controller, said computer program comprising: 

program step for establishing an address for the or each managed device; 

program step for establishing an address for the telephone controller; 

program step for establishing an address for the or each phone; 

program step for determining which of the remaining devices are phones by 
accessing the relevant information in the discovered telephone controller and 
establishing correspondence between the or each said phone and its address; and 

program step for using this information to provide a display of the topology 
of the network including the or each phone. 

8. A program as claimed in claim 7 in which the telephone controller is accessed 
to obtain information stored in a memory of the telephone controller. 

9. A program as claimed in claims 7 or 8 in which said addresses comprise the 
MAC address. 

10. A program as claimed in any of claims 7 to 9 including the further program 
step of discovering and displaying the topology of an arrangement wherein a single 
port of a managed device is connected to an Ethernet phone and a further non-phone 
device. 

11. A program as claimed in any of claims 7 to 1 0 including the further program 
step of converting information relating to the devices, the telephone controller and the 
telephones into a visual display on a visual display apparatus representing the physical 
relationship between the devices, the telephone controller and the phones. 

1 2. A computer program on a computer readable medium or embodied in a carrier 
wave for use in discovery of devices on a network, which network comprises a 
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plurality of devices, at least one of which is managed, at least one unmanaged phone, 
and a telephone controller, said computer program comprising: 

a program step to discover the network, including the managed devices, the 
telephone controller and to establish the MAC addresses of unmanaged phones; 

a program step to obtain information from the telephone controller containing 
an association of MAC address(es) to the or each phone; 

a program step to find ports of devices with MAC address of phones; 

a program step to determine, in respect of a port on which a MAC address of 
a phone is present, if there is only single MAC address; 

if yes, a program step to display a phone icon and relevant details connected 
directly to the port; 

if no, a program step to determine if there are two MAC addresses and if one 
is a phone; 

if yes, a program step to provide a display of a device with the second MAC 
address connected to the network via an icon of the phone; 

if no, a program step to display an unmanaged aggregator display cloud. 

13. A computer program embodied in a carrier wave, said computer program 
comprising software for performing the method of any of claims 1 to 5. 

14. A computer network comprising a plurality of devices, at least some of which 
are managed, at least one unmanaged phone and telephone controller, including 
means for establishing an address for the managed devices, the telephone controller 
and the or each said phone, means for establishing the type of each managed device 
in the network, determining which of the remaining devices are phones by means for 
accessing the relevant information in the discovered telephone controller by 
establishing correspondence between the or each said phone and its address, and 
means for using this information to provide a display of the topology of the network 
including the or each phone. 
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15. A computer network as claimed in claim 14 in which the telephone controller 
is accessed to obtain information stored in a memory of the telephone controller. 
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